/ 



Europalsches 
Patentamt 



European 
Patent Office 



Office europ^en 
des brevets 



Bescheinigung Certificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem ndch- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
Initialement depos6e de 
la demande de brevet 
europeen sp6cifi6e d la 
page suivante. 



Patentanmeidung Nr. Patent application IMo. Demande de brevet n*" 

03102499.5 




PRIORITY 
DOCUMENT 



Der President des Europdischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de roffice europeen des brevets 
p.o. 



R C van Dijk 




Europdisches European Office europten 

Patentamt Patent Office des brevets 



Anmeldung Nr: Anmeldetag: 

Application no.: 03102499.5 Date of filing: 12.08.03 

Demande no: Date de d€pdt: 



Anniel der/Appl IcantC s)/DeinandeurC s) : 



Koninklljke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezel chnung der Erf IndungAltle of the Inventlon/TI tre de 1» Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n'est 1nd1qu4 se referer & la description.) 

Decoder circuit 



In Anspruch genonimene Prlorlat(en) / Priori tyCles) claimed /Pr1or1t6(s) 
revend1qu€e(s) 

Staat/Tag/Aktenzelchen/State/Date/Flle no./Pays/Date/Num^ro de d^pdt: 



Internationale Patentklasslflkati on/International Patent Classification/ 
Classification Internationale des brevets: 

H03M13/00 

Am Anmeldetag benannte Vertragstaaten/Contr acting states designated at date of 
flllng/Etats contractants d^slgntes lors du d^pot: 

AT BE BG CH CY CZ DE DK EE ES FX FR GB GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03102499.5 

FPA/EPO/OEB Form 1014.2 - 01.2000 7001014 



2 



PHNL030972EPS 



1 30.07.2003 

Decoder ciicait 



EELD OF THE INVENTION 

The mventicm relates tx) a decoder drcuit, and in particular, to a low power 
decoder drcuit for a communication bus. 



5 BACKGROUND OF THE INVENTION 

As mtegrated circuit technology is scaled to provide increased density on a 
chip, the on-chip interconnecte tend to These trends lead to 

an increase in coupling capacitance witii neighbouring wir^ whidh in turn leads to increased 
interference or crosstalk between wires. 

10 A well known Gxaaaaple of such interference is the increase inmutual 

capacitance (Cm) between neighbouring conductors of data communication devices, such as 
communication bus^. The increase in mutual capacitance not only has a degrading effect on 
signal integrity, but also increases the overall power consumption of the data communication 
device. The increase in component density, together with the downscaling of the 

IS semiconductor technology dimensions, add to tiie overall power consumption of an integrated 
circuit and associated electronic device. In &ct, integrated circuit power consumption is 
increasing to such an extent that mieeting the power demands without jeopardizing integrated 
circuit integrity is becoming a major issue. Therefore, measures to reduce the power 
consuniption of an integrated circuit have become increasingly important. 

20 Figure 1 shows a schematic iUustiration of a typical jfeult-tolerant bus structure 

1. The bus structure 1 comprises a communication bus 3 for communicating data between an 
encoder 5 and a decoder 7. The bus 3 receives output data 9 from the encoder 5, and provides 
input datall to the decoder 7. A common problem with the bus 3 is the unequal flight times 
for the signals on different wires. In other words, signals on drfferent wires on tlie 

25 communication bus 3 will take different amounts of time to propagate along the 

communication bus 3. In addition to the flight times varying between different wires on the 
conununication bus, the flight times can also vary for each wire over time. 

In a &uIi:-tolerant bus structure such as that shown in Figure 1, this can result 
in intermediate data patterns on the input 11 of the decoder 7 containing terqporary errors. 
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These enrors can cause correction circuitry in liie decoder 7 to alternately correct or not 
correct the data patterns, which in turn can result in gUtdies on the ou^ut 13 of the decoder 
7. 

The unequal flight times are caused by the capacitance between the bus lines, 
S and tibie different switching patterns between the various wires on the communication bus 3, 
ie crosstalk. In addition, the circuitry in the encoder 5, (for example parity trees in finilt 
tolerant encoders), can also contribute to the different flight times. Figure 2 shows a 
traditional point-to-pomt comiection for a three*wire bus having bus drivers ISa to ISc and 
bus receivers 17a to 17c. The Figure shows a middle wire^ hereinafter referred to as a 
10 *^dctim wire" 19, having neighbouring wires, hereinafter referred to as 'Aggressor wires" 21, 
23. AlateralcapadtanoeCiateiaiexistsbetweenthevictim wire 19 and each 
wires 21, 23. The lateral capacitance Ciaterai is dependent on the switching behaviour of the 
lines, and illustrated by the Miller fiictoiB Ml andM2. 

Therefore, "v^en the victim wire 19 switches from logic 0 to 1, the momoDLt at 
IS which the receiving end switches fiom 0 to 1 depends on the switching behaviour of the 
aggressor wires 21, 23. 

In a first order qyproacb, five difierent delay times can be distinguished for the 
victim wire 1 9. This is illustrated in the table shown in Figure 3. Clearly, the capacitance that 
is ^seen" by the driver fluctuates heavily depending on the switching direction or behaviour 
20 of the aggressor wires 21, 23. This is especially true because of the fact that the dominating 
parasitic capacitance of each wire is the mutual capacitance. Knowing that the drive strength 
of the driver is constant, this fluctuating capacitance directly translates into a fluctuating 
delay, and also into a fluctuating power. 

For exanqile, the fiistest switching time (or shortest delay) is experienced 
25 when both aggressor wires 21, 23 switch in the same direction as the victim wire 19, as 
shown in the first row in the table. Conversely, the slowest switching (or longest delay) is 
experiCTced when both aggressor wires 21, 23 switch in the opposite direction to the victim 
wire 19, as shown in the last row of the table. 

The flight-time fluctuations mentioned above can have a degrading effect on 
30 circuits such as decoders, as will be e:?qplained below with reference to Figure 4. 

Figure 4 shows a traditional dual-rail decoder 40. The iiq)ut signals 43 are the 
signals received fixnn the end of a communications bus, and the arrival time of the signals 43 
will therefore fluctuate as d^cribed above. In a dual-rail decoder 40, the parity is calculated 
over the data wires (Dq, Di, D2, D3) using a parity tree conoprising, for exaoatple, exclusive 
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OR gates 45, 47 and 49. The calculated data parity signal 51 (TDATAPAR") is compared 
with a transmitted parity signal 53 (shown as ''carry") in an exclusive OR gate 55. Due to the 
fluctuating arrival times of the input signals Do, Di, D2, D3 the calculated data parity signal 
51 wiU exhibit glitches. M addition, since tbe exclusive OR gate 55 compares the data parity 
5 signal 51 with tlie carry signal 53, the control signal 57 that is ou^ 
gate 55 will also exhibit glitches. 

The control signal 57 is fed to a plurality of multiplexers 59o, 59i, 592, 593 
wMch act as a correction circuit Each Multiplexer 59q, 59i, 592, 593 receives a respective 
input data bit (Do, Di, I>2, D3) and a corresponding copy of the data bit (copyO, oopyl, copy2, 
10 CGpy3). The control signal 57 controls whether each muMplexer outp^^ 

copy of the data bit. Thus, ifthe data bit and its copy have diflferent flight times, ^ 

data signals (outO, outl, out2, out3) will also exhibit gilitches, which will be fed into tiie next 

drcuit. 

Figures 5 and 6 show in greater detail the glitches that can be generated in the 
15 correction circuit of the dual-rail decoder shown in Figure 4. As above. Figure 5 shows that 
the correction circuit comprises a parity tree having exclusive OR gates 45, 47 and 49. The 
exclusive OR gates 45, 47 and 49 receive the input data signals Do, Di, D2, D3, and produce a 
data parity signal 51 (DATAPAR). The correction circuit also comprises an exclusive OR 
gate 55 which compares the dataparity signal 51 with a carry signal 53, and produces a 
20 control signal 57. 

Figure 6 shows how the data signals Do, Di, D2, D3 arrive at different times. 
As a result, the exclusive OR gates 45, 47 generate glitches 67a, 69a, respectively. 
Consequentiy, exclusive OR gate 49 also produces glitches 67b, 69b on the data parity signal 
51, corresponding to the glitches 67a, 69a. Since the exclusive OR gate 55 compares the data 
25 parity signal 5 1 with the carry signal 53, the exclusive OR gate 55 will also produce glitches 
67c, 69c. 

It will be appreciated that the glitches shown above all contribute to an 
unnecessary increase in power consunoqption in the decoder circuit and in the circuitry 
thereafter. Similar glitches are also experienced in other types of decoders, for exan^le a 
30 bamming decoder. Also, non-&ult tolerant codes may suffer from the same problem. 

The aim of the present invention is thraefore to provide a low power decoder 
circuit that does not suffer from the disadvantages mentioned above. 



SUMMARY OF THE INVENTION 
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According to a first aspect of the present invention, there is provided a decoder 
circuit for a communication bus, the decoder circuit receiving a plurality of data signals fi-om 
the communication bus, the data signals being susceptible of being received at different 
times, wherein the decoder circuit comprises: 

a correction circuit for correcting one or more of the input signals; 

a control signal for controlling the correction circuit; 

a gating circuit, the gating circuit arranged in the path of the control signal; 

and 

a gating control signal for controlling the ga&ig circuit such that the control 
signal fiir controlling the correction drcuit is blodced until a predetermined time. 

The invCTtion has the advantage of reducing unwanted g^tches in the decoder 
circuit, thereby reducing power consunqition. 

According to another aspect of the present invention, thrae is provided a 
method of reducing power consuntption in a decoder drcuit for a communication bus, the 
decoder circuit receiving a plurality of data signals from the communication bus, the data 
signals bdng susceptible of being received at different times, wherein the decoder circuit 
conqirises a correction circuit for correcting one or more of the input signals and a control 
signal for controlling the correction circuit, wherein the method comprises the steps of 
providing a gating circuit in the path of the control signal, and controlling the gating circuit 
with a gating control signal, such that the control signal for controlling the correction circuit 
is blocked until a predetermined time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, and to show more clearly 
how it may be carried into effect^ reference will now be made, by way of example, to the 
accompanying drawings, in which:- 

Figure 1 shows a schematic diagram of a fiult-tolerant bus structure according 
to the prior art; 

Figure 2 shows a schematic illustration of a 3-wire bus system, showing how a 
victim wire is afifected by aggressor wires; 

Figure 3 shows a table illustrating the switohing modes in the 3-wire bus 
system of Figure 2; 

Figure 4 shows in greater detail a traditional dual-rail decoder circuit, in wfaidi 
the control signal for the correction circuit suffers from glitohes; 
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Figoie 5 shows a simplified explanation of glitches eicperienced in the decoder 

of Figar64 due to differences in the arrival time of data signals; 

Figure 6 shows a timing diagram illuistrating the glitches generated by the 

drcoit of Figure 5; 

5 Figure 7 shows a decodo: circuit according to a first embodiment of the 

present invention; 

Figure 8 shows a decoder drcuit according to a second embodiment of the 
present invention; 

Figure 9 shows a decoder circuit according to a third embodiment of the 
10 present invention; 

Figure 10 shows a traditional hamming decoder circuit; 
Figure 1 1 shows a hammmg decoder circuit according to another aspect of the 
presmt invendooL 

15 DETAILED DESC3UPTION OF A FREFERKED EMBODIMENT OF THE PRESENT 
INVENTION 

Figure 7 shows a decode circuit according to a first embodiment of the . 
present invention. It is noted that, although the preferred embodiments of the invention are 
described in relation to a dual-rail decoder, it will be appreciated Ihat the invention can 

20 equally be applied to other types of decoder circuits. 

As with the dual-rail decoder shown in Figure 4, input signals 43 are received 
fix)m the end of a communications bus (not shown). The parity is calculated over the data 
wires (Do, Di, D2, D3) using a parity tree coniprising, for example, exclusive OR gates 45, 47 
and 49. The calculated data parity signal 5 1 is cornpared with a transmitted parity signal S3 

25 (shown as "cairjO in an exclusive OR gate 55. 

However, rather than connecting the control signal 57 from the exclusive OR 
gate 55 directly to the multiplexers 59o, 59i, 592, 593, the control signal 57 is instead 
connected to a gating circuit 71. The gating circuit 71, for example an AND gate, receives the 
control signal 57 as a first input signal. The gating circuit 71 also receive a second input 

30 signal in the fomi of a gating control signal 73. The gating control signal 73 is delayed by a 
^predetermined amount Preferably, the gating control signal is delayed by an amount 
cortespondingto the worst case delay in the iiq>ut data signals 43. hi other words, the gating 
control signal 73 is delayed by an amount corresponding to the worst fli^t time of the 
signals on tiie communication bus. 
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Thus, liie gating control signal 73 does not control the gating circuit until such 
time as all of the data signals have become stable, ie until the last transition on die data signal 
43 has occurred. As a result, the output signal 75 from tiie gating circuit 71 is not produced 
until all the data signals 43 have settied. The output signal 75 is therefore, in effect, a 
delayed version of die control signal 57. 

Preferably, the gating control signal 73 is a delayed version of a system clock 
signal. However, it will be ^reciated that the gating control signal 73 can be generated in 
other ways. 

The delayed control signal 75 is fed to a plurality of multitplmors 59o, 59i, 592, 
593, m a similar way to that previously described in Figure 4 above. The plurality of 
multiplexers 59o, 59i, 592, 593 act as a correction circuit Each Multiplexer 59o, 59i, 592, 593 
receives a respective input data bit (Dq, Di, D2, Ds) and a corresponding copy of the data bit 
(copyO, copyl, copy2, copyS). The delved control signal 75 controls each multiplexer such 
that it outputs the data bit or the copy of the data bit However, unlike the circuit of Figure 4, 
since the delayed control signal 75 is only gen^ated after the inpat signals are stable, the 
number of gUtches are reduced, thereby reducing the power consun^tion compared with the 
circuit of Figure 4. 

The decoder circuit described above therefore has the advanta^ of consuming 
less power than the decoder circuit desoibed in Figure 4. 

In addition to blocking the control signal fer the correction circuit as described 
above, one or more additional gating circuits can also be provided in the circuit as described 
below in relation to Figures 8 aod 9. 

Figure 8 shows a fiulh^ aspect of the invention in relation to a dual-rail 
decoder. As with the dual-rail decoder shown in Figure 4, input signals 43 are received from 
the end of a communications bus (not shown). The parity is calculated over the data wires 
(Do to Dn) using a parity tree 48 (for example having exclusivB OR gates 45, 47 and 49 as 
shown in Figure 4). The calculated data parity signal 51 is con^ared with a transmitted 
parity signal 53 in an exclusive OR gate 55. 

The output signal 57 of the exclusive OR gate 55 is fed to the multiplexOTs 59o 
to 59n, which select either the ittput data signal Dn or the copy of the data signal copyN. If 
desired, this signal can be gated so that the control signal is blocked until the input signals are 
stable, as described above in Figure 7. 

According to this embodiment, however, a number of gating circuits 
77co{yyo/77Do to 77cq{»yN/77DN are connected in the path of one or more of the inpat data signals 
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43. Each of the gating circuits 77copyo/77Do to 77cop^77dn is coatcolled by a gating control 
signal 73 . As mth Figure 7, the gating control signal 73 is generated at a point ^en the data 
input signals 43 have become stable. This noteans that the ouiput data signals froni the 
plurality of gating circuits 77ccipya/77i3o to 77cqp>N/770M are only passed to the parity tree 
5 circuit 48 and multiplexers 5% to S9n after the gating control signal 73 has declared the inpat 
data signals 43 to be valid. In other words, the decoder siqipresses the glitches on the data 
lines received fiom the communications bus prior to the data signals being decoded. 

Although this embodimmt requires more gates to suppress glitches compared 
todiecinnutofFigure7, (ieinwUchasingl6gatiiigcircuit71 was connected to the control 

10 signal of the multiplexers), it does have the advantage of reducing glitches in the parity tree 
circuit 48. Also, the consequence of the spread in transition delay is eliminated at the 
plurality of gating circuits 77cqpy(/77Do to 77cow^77dn, ^ch means that the glitches 
disappear from flie output data signals. This has the advantage of avoiding glitches in any 
dnniitty that follows the decoder circuit Ihotfaer words, with the qpproadi shown in Figure 

IS 7, although unnecessary switching at the output between copy-set and data-set is prevented, 
transitional differences still appear at the output, which can then cause glitchrpower 
dissipation in any subsequent circuits. 

Figure9 shows a fbrtherembodimehtofthe dual-rail decoder. As with the 
dual-rail decoder shown in Figures 4 and 8, input signals 43 are received from the end of a 

20 communications bus (not shown). The parity is calculated over the data wires (Do to Dn) 
using a parity tree 48 (for example having exclusive OR gates 45, 47 and 49 as shown in 
Figure 4). The calculated parity signal 51 is compared with a transmitted ])arity signal S3 in 
an exclusive OR gate 55. 

The control signal 57 outputted fiom the exclusive OR gate 55 is fed to the 

25 multiplexera 59o to 59n, which select either the inpxA data signal Dn or the copy data signal 
copyN. As before, this signal can be gated so that the control signal is blocked until the input 
signals are stable, as described above in Figure 7. 

According to this embodiment, however, a number of gating circuits 79o to 
79n are connected in the ouiput path of each multiplexer 59o to 59n. In other words, the 

30 gjitches are siq^pressed on the data lines after they have been selected by the multiplexers 59o 
to 59n. This embodiment has the advantage of requiring less gating circuits than the second 
embodiment shown in Figure 8, and prevents any power dissipation due to glitches caused by 
the bus, and variations introduced by the multiplexers 59o to S9n. 
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It is noted that any combination of the three enibodiments described above is 
also possible. For example, if the embodiment described in Figure 7 is combined with the 
embodiment described in Figure 9, this arrangement reduces power in the multiplexer part 
and prevents transitions (for example due to error correction) from appearing at the ou^nt. 
Iq a similar manner, if tiie embodiment described in Figure 7 is combined with the 
embodiment described in Figure 8, this arrangement removes Ibe spread in transition delays 
at the ou^t, and also prevents transitions (for example due to error correction) from 
appearing at the oulput Other CQmhinations are also possible. 

The invention can also be used wilfa other types of deoodmg circuits. 
Figure 10 shows a traditional hamming decoder 100 for a (7,4) cpttmal 
hamming code. The decoder 100 receives input data signals Do, Di, D2, D3 which are 
decoded by a decoding circuit 101. The decoder 100 also con]^piises a correcting c±cuit 103, 
which receives the output of the decoding circuit 101. For the 4-bit hamming decoder 
shown, the decoding circuit 101 coniprises three parity trees that generate three parity signals 
109, 111, 113, reflectively. The parity signals 109, 1 11, 1 13 are passed to a syndrome 
decoder, which generates control signals 107o, 107i, D107, 1073 fi>r controlling the correcting 
circuit 103. Preferably, the correcting circuit 103 comprises a phirality of exclusive OR gates 
IOSq, 105i, 1052, 1053, each exclusive OR gate receiving one of the input signals Do, Di, D2, 
D3 and a respective one of the control signal 107q, 107i, D107, 1073. As described eariier in 
the application, since the input data signals have diffoent flight times, the correcting circuit 
103 can switch erroneously between correcting and non-correcting modes of operation, 
thereby causing undesired glitches. 

Figure 1 1 shows an improved hamming decoder 100 according to the present 
inventiocL The decoder 100 receives input data signals Do, Di, D2, D3 which are decoded by a 
decoding circuit 101. The decoder 100 also comprises a correcting circuit 103, which 
receives the ou^t of the decoding circuit 101. The decoding circuit 101 comprises three 
parity trees that generate three parity signals 109, 111,113, respectively. The parity signals 
109, 1 1 1, 1 13 are passed to a syndrome decoder, which generates control signals 107©, 107i, 
D107, 1073 for controlling the correcting circuit 103. Preferably, the correcting circuit 103 
conqnises a plurality of exclusive OR gates 105o, 105i, lOSz, lOSs, each exclusive OR gste 
receiving one of the input signals Do, Di, D2, D3 and a respective one of the control signal 
107o, 107i, D107, 1073. However, according to this embodimrat, the hamming decoder 
further comprises one or more gating circuits 1 15, 1 17, 1 19. The gating circuits 1 15, 1 17, 
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119 aie placed in the palfa of the circuit that generate ib& oontcol signals, theieby pieventing 
fhe generation of unwanted glitches. 

Pceferably, the gating circuits 1 IS, 1 17 and 1 19 are placed betv^een the parily 
trees and the syndrome decoder. For example, gating circuit 115 receives the first parily 
5 signal 109 and the gating control signal 73. Gating circuit 1 17 receives tihe second parily 
signal 111 and the gating control signal 73, while gating circuit 119 receives the third parily 
signal 113 and the gatmg control signal 73. In this manner, Ite 111, 113 

are blocked fi»m passing to tiie syndrome decoder until a predetermined time controlled by 
the gating control signal 73. Preferably, tiie gating control signal is trig^red after all of die 
10 iiqmt signals are stable. Alteniatively, Ifae gating control signal 73 can be triggered afle^ 
majority of the iiq)ut signals are stable. Although this alternative only allows partial 
reduction in glitches, and hence only partial power reduction, tiiis solution has less of a speed 
penalty. 

The embodiment desoribed above provides a hamming decoder that has a 
IS redaced number of glitches and hence a reduced power consumption. For the (7, 4) optimal 
hamming decoder described in the embodiment, it is noted that three gating circuits were 
provided for the three parity trees. For larger wordsizes, however, hamming decoders 
become more attractive since the number of additional parity trees is proportional to the log 
of the number of data bits. Hence, for 32 data bits, only six parity trees and thus six gating 
20 circuits are required. 

Although the preferred embodiments have been described in relation to a dual- 
rail decoder circuit and a hanmiing decoder, it will be appreciated that the invention is also 
applicable to other types of decoder circuits. The invention is also suitable for use with nonr 
feult tolerant codes. 

25 In addition, although the preferred embodiments of the invention describe the 

gating circuit as an AND gate, it will be appreciated that other selection logic or latch circuits 
may be used for this purpose. 

Furthermore, although some of the embodiments have been described with 
reference to a decoder circuit receiving a predetermined number data signals, it will be 
30 appreciated that the communication can work with any number of data signals. 

The invention described above has the advantage of reducing power 
consumption in a decoder dicuit, by reducing the numbo: of glitches generated in the 
decoder circuit 
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It is also noted that, although the preferred embodimeats refer to reducing 
power consumption by generating the gating control signal 73 at a predetermined time 
corresponding to when all of the input data signals are stable, alternatively, tlie gating control 
signal 73 can be triggered after only some of the input signals are deemed to be stable. 
S Although tibis alternative only allows partial reduction in glitches, and hence only partial 
power reduction, this solution has less of a speed penalty. 

It is also noted that, although the preferred embodiments refer to the gating 
control signal being generated firom a delayed version of the system clock, the gating control 
signal may also be generated using otiher methods, for example using the irQmt data and/or 
10 parity bits. This alternative provides a self-timed solution. 
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CLAIMS: 



1. A decoder circuit for a communication bus, the decoder circuit receiving a 
plurality of data signals from the communication bus, the data signals being susceptible of 
being received at different times, wherein the decoder circuit congnises: 

a correction circuit for correcting one or more of the input signals; 
S - a control signal for controlling the correction circuit; 

a gating circuit, the gating circuit arranged in the path of die control signal; 

and 

a gating control signal for controlling die gating drcuit such tiiat the control 
signal for controlling the correction circuit is blocked until a predetermined time. 

10 

2. A decoder circuit as claimed in claim 1, further comprising a parity circuit for 
generating a parity signal using the isjput data signals, the parity signal being used to genemte 
said control signal for controlling the correction circuit 

IS 3. A decoder circuit as claimed in claim 2, wheareui the corre^ 

comprises a plurality of multiplexers, each multiplexer receiving an input data signal, and a 

cqpy of the iqput data signal, fiom the conomunication bus; 

a comparison drcuit for comparing the parity signal generated by the parity 

circuit with a parity signal received fiom the communication bus, the comparison circuit 
20 providmg the control signal for ccmtrolling the plurality of multiplexers to output eitiier the 

input data signal or the copy of the input data signal. 

4. A decoder circuit as claimed in claim 3, wherein tbe gating circuit is located in 
the path of the control circuit such that it receives the output of the comparison circuit, and 

25 iirovides the control signal for controlling the plurality of multiplexers. 

5 . A decoder circuit as claimed in claim 2 or 3 , further coniprising a gating 
circuit provided in the pafli of each input data signal and each copy of the input data signal, 
and wherein tibe plurality of gating circuits are controlled by the gating control signal. 
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6. A decoder circuit as claimed in any one of claims 3 to 5, furtlier comprising a 
gating circuit provided in the output path of each multiplexer, and wherein the plurality of 
gating circuits are controlled by the gating control signal. 

7. Adecoderasclaimedinany oneof claims2to 6, wherein the decoder is a 
dual-rail decoder. 

8. A decoder circuit as claimed in claim 1, further comprising: 

a plurality of parity drcuits, the parity circuits generating a plurality of parity 
signals fixmi the input data signals; 

means for generating a plurality of control signals using the parity signals, the 
control signals being used to ccmtrol the correction circuit; 

wherein a gating circuit is provided in the path between each parity signal and 
the means for generating the pluralily of control signals. 

9. A decoder circuit as claimed in claim 8, wherein the correction circuit 
comprises a plurality of XOR gates, each XOR receiving an input data signal fi-om the 
communication bus, and a control signal firom the means for generating control signals.. 

10. Adecoder drcuit as claimed in claim 9, "vtiierein them 
control signals is a syndrome decoder. 

11. Adecoder circuit as claimed in any one of claims 8 to 10, wherein the decoder 
is a hamming decoder. 

12. A decode circuit as claimed in any one of the preceding claims, wherein the 
gating control signal is arranged to block the or each control signal from passing to the 
correction circuit until one or more of the input data signals have become stable. 

13. A decoder drcuit as claimed in any one claims 1 to 1 1, wherein the gating 
control signal is arranged to block the or each control signal from passing to the correction 
circuit until all of the input data signals have become stable. 
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14. A decoder circuit as claimed in any of one the preceding claims, wherein Ihe 
gating control signal is a delayed version of a system clock signaL 

15. A decoder circuit as claimed in any of claims 1 to 13, wherein the gating 
S control signal is generated from tiie input data and/or padly hits. 

16. A decoder circuit as claimed in any one of the preceding claims, wherein the 
gating circuit is an AND gate. 

10 17. Adecodercircuitasclaiinedinany oneof claims 1 to 15,vdiereinftegat^ 

circuit is a latch. 

18. A method of reducing power consumption in a decoder circuit for a 
communication hus, the decoder circuit receiving a plurality of data signals fiom the 

15 commumcation hus, the data signals heing susceptible of heing received at dififeiient times, 
wherein the decode circuit comprises a correction circuit for correcting one or more of the 
input signals and a control signal for controlling the correction circuit, 

wherein the method comprises the steps of providing a gating circuit in the path of the control 
signal, and controlling the gating circuit with a gating control signal, such that the control 
20 signal for controlling the correction circuit is blocked until a predetermined time. 

19. A method as claimed in claim 1 8, wherein a parity circuit is provided for 
generating a parity signal using the input data signals, the parity signal being used to generate 
said control ^gnal for controlling the correction circuit 

25 

20. A method as claimed in claim 19, wherein the correction circuit comprises a 
plurality of multiplexers, each multiplexer receiving an input data signal, and a copy of the 
input data signal, jQrom the communication bus, and a comparison circuit for conQ)aring the 
parity signal generated by the parity circuit with a parity signal received from the 

30 communication bus, the conapaiison circuit providing the control signal fox controlling the 
plurality of multiplexers to output either the input data signal or the copy of tiie input data 
signaL 
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21 . A meliiod as claimed in claim 20, further comprising the step of locating the 
gating circuit in the path of the control circuit such that it receives the output of the 
comparison circuit, and provides the control signal for controlling the pluralily of 
multiplexers. 

22. Amethodas claimed in claim 19 or 20, fiirther comprising tile step of 
providing a gating circuit in the path of each input data signal and each copy of the input data 
signal, and controlling the plurality of gating circuits with the gating control signal. 

23. Amethod as claimed in any one of clainos 20 to 22, ftirther comprising the 
step of providing a gating circuit in the output path of each multiplexer, and oontroUing the 
plurality of gating drcuits with the ^ting control signal. 

24. Amethod as claimed in any one of claims 19 to 23, wherein the decoder is a 
dual-rail decoder. 

25. A method as claimed in claim 18, further comprising the steps of: 
jiroviding a plurality of parity circuits, the parity circuits generating a plurality of parity 
signals from the input data signals; 

providing means for generating a plurality of control signals using the parity signals, the 
control signals being used to control the correction drcuit; and 

providing a gating circuit in the path between each parity signal and the means for generating 
the plurality of control signals. 

26. A method as claimed in claim 25, herein the correction circuit comprises a 
plurality of XOR gates, each XOR gate receiving an input data signal from the 
communication bus, and a control signal from the means for generating control signals. 

27. A method as claimed in claim 26, wherein the means for generating control 
signals is a syndrome decoder. 

28. A method as claimed in any one of claims 25 to 27, wherein the decoder is a 
hamming decoder. 
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29. A method as claiined in any one of claims 18 to 28, wherdnfhe gating control 

signal is arranged to block the or each control signal from passing to the correction circuit 
until one or more of the input data signals have become stable. 

5 30. Amethodasclaimedinany one claims 18 to 28, wherein tihiegali^ 

signal is arranged to block the or each control signal from passing to Ihe collection circuit 
until all of die input data signals have become stable. 

31. A method as claimed in any one of claims 18 to 30, wherein the gating control 
10 signal is a delayed vermon of a system clock signaL 

32. A method as claimed in any one of claiins 18 to 30, wherein die gating control 
signal is generated from the input data and/or parity bits. 

15 33. Ametiiodasdaimedinanyon6ofdainoisl8to32,whereinthegatingcircm 
is an AND gate. 

34. A method as claimed in any one of claims 18 to 32, wherein Ihe gating circuit 

is a latch. 
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ABSTRACT: 



A decoder circuil^ for example a dual-rail decoder, receives input signals 43 
firom the end of a commamcations bus (not shown). The parity is calculated over the data 
wires (Do, Di, D2, D3) using exclusive OR gates 45, 47 and 49. The calculated data parity 
signal 51 is compared with a transmitted parity signal 53 (shown as "carrjT) in an exclusive 

5 OR gate 55. Rather than connecting the control signal 57 from the exclusive OR gate 55 
directly to the multqilexers 59o, 59 1, 592, 593, the control signal 57 is instead connected to a 
gating circuit 71. The gating circuit 71, for example a AND gate, receives tiie control signal 
57 as a first iapxst signal The gating circuit 71 also receives a second input signal in the form 
of a gating control signal 73. The gating control signal 73 is delayed Ijy a predetermined 

10 amount for example corresponding to the worst case delay of the signals in the input data 
signals 43. Thus, the gating control signal 73 does not control tiie gating circuit until such 
time as all of tiie data signals are valid, ie until the last transition on the data signal 43 has 
occurred, tbetehy preventing glitdies and reducing power consumption in tiie decoder circuit. 
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